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(57) ABSTRACT

A network, in particular in a motor vehicle, wherein the
network includes a central subscriber and at least one first
subscriber, wherein the central subscriber and the at least
one first subscriber are interconnected by way of at least one
first cable. The central subscriber has at least one signal
coupling unit and at least one energy coupling unit, wherein
by way of the signal coupling unit an AC voltage can be
impressed on at least one first line of the first cable, or can
be tapped from the signal coupling unit. Also disclosed is a
method for operating a network.
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1
NETWORK AND METHOD FOR
OPERATING A NETWORK

PRIORITY CLAIM

This patent application is a U.S. National Phase of Inter-
national Patent Application No. PCT/EP2011/005348, filed
24 Oct. 2011, which claims priority to German Patent
Application No. 10 2010 049 834.3, filed 27 Oct. 2010, the
disclosures of which are incorporated herein by reference in
their entirety.

FIELD

Disclosed embodiments relate to a network and to a
method for operating a network.

BACKGROUND

Controllers in motor vehicles can communicate via vari-
ous bus systems, such as CAN, MOST, FlexRay or LIN bus
systems. The cited bus systems differ in terms of their
properties, such as a data rate for data to be transmitted,
connector and cable types, number of controllers that can be
connected to the bus system, maximum admissible cable
length, etc. Power can be supplied to the controllers from an
onboard power supply system, usually via what are known
as terminals. In this case, controllers can be supplied with
power from an onboard power supply system only when
required or constantly.

In the case of constantly supplied controllers, there is the
problem that such controllers are a constant load on the
energy stores in the motor vehicle, particularly the onboard
power supply system battery, which can result in the
onboard power supply system battery being drained com-
pletely. Methods for network management have therefore
been developed which can put controllers into a switched-off
state or a sleep state when required, from which state they
can then be awoken. Switching off or putting controllers into
a sleep state allows a reduction in energy consumption by
the controllers, which relieves the load on the onboard
power supply system battery.

With the aim of further energy saving, methods are
currently being developed for operating networks in what is
known as a partial network mode. In this case, it is meant to
be possible to specifically connect and disconnect selected
controllers, and hence to allow them to communicate with
one another only as required, even during a driving mode of
the motor vehicle. However, implementing such a partial
network mode requires complex logic to be integrated into
the transceiver chips and controllers of the respective bus
system. In addition, suitable control is necessary for coor-
dinating the network state. This increases the system com-
plexity, which is high anyway, and creates an increased
potential for error.

In contrast to CAN, FlexRay and LIN bus systems,
Ethernet allows DC-free communication. In bus systems
implemented at Ethernet, it is therefore possible for a
communication signal, usually an AC voltage signal, to be
modulated onto a DC voltage without needing to fear losses
in a quality of the communication. DE 10 2008 030 222 A1
discloses a controller for communicating with a differential
bus system, wherein the controller comprises a coupling unit
for supplying and/or detecting a signal, the coupling unit
using a common potential with a further unit connected to
the bus system.
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When controllers are supplied with power from an
onboard power supply system, there may be a need to
transform a voltage level of the onboard power supply
system voltage to a voltage level of an operating voltage for
the respective controller. For such a transformation, it is
possible to use what are known as switched-mode regulators
and what are known as in-phase regulators, inter alia. In a
switched-mode regulator, an input voltage for the switched-
mode regulator is periodically switched on and off and
passed to a storage element. Depending on the ratio of
switched-on to switched-off time, a particular average volt-
age is established at the output of the switched-mode regu-
lator or the storage element. An advantage in this context is
low power loss, but disadvantages are a high level of circuit
complexity and EMC disturbances as a result of fast switch-
ing operations.

By contrast, in-phase regulators afford the advantage of a
lower-disturbance output voltage, but have poorer efficiency
than switched-mode regulators on account of relatively great
heat loss. However, there is the problem that when the
controllers are supplied with power from the onboard power
supply system, it is necessary for each controller to have at
least one of the regulators described above associated with
it.

SUMMARY

The technical problem which arises is that of providing a
network and a method for operating a network which
ensures a reduction in network elements, particularly ele-
ments for wiring, and allows a simple and safe and also
energy-saving partial network mode.

The solution to the technical problem is obtained from the
subjects having the features of the claimed invention.

Disclosed embodiments provide a network, particularly a
network in a motor vehicle. In this case, the network may be
a DC-free network, particularly an Ethernet network.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is explained in more detail with reference
to a plurality of disclosed embodiments. In the figures:

FIG. 1 shows a schematic overview of a network;

FIG. 2 shows a schematic illustration of a central sub-
scriber;

FIG. 3 shows a schematic illustration of a first subscriber;

FIG. 4 shows a schematic illustration of a central sub-
scriber and a first subscriber;

FIG. 5 shows a schematic illustration of another disclosed
embodiment of a first subscriber;

FIG. 6 shows a schematic illustration of yet another
disclosed embodiment of a first subscriber;

FIG. 7 shows a schematic illustration of a further dis-
closed embodiment of a first subscriber; and

FIG. 8 shows a schematic illustration of still another
disclosed embodiment of a subscriber.

DETAILED DESCRIPTION OF THE
DISCLOSED EMBODIMENTS

In the text which follows, the same reference symbols
denote elements having the same or similar technical prop-
erties.

In accordance with the disclosed embodiments, the net-
work comprises a central subscriber and at least one first
subscriber. The central subscriber may in this case be a
central controller, particularly what is known as a gateway.
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The first subscriber may be a peripheral controller. The
network may also comprise further subscribers besides the
first subscriber. The central subscriber and the at least one
first subscriber are connected via at least one first cable.
Similarly, further subscribers may be connected to the
central subscriber via respective further cables. Overall, this
results in what is known as a star topology for the network.

The central subscriber comprises at least one signal
coupling unit and at least one energy coupling unit. The
signal coupling unit can be used to impress or tap off an AC
voltage onto or from at least one first line of the first cable.
In this case, the AC voltage is used for transmitting data for
communication between the central subscriber and the first
subscriber. Communication is possible bidirectionally in this
case. When data are sent, the central subscriber, for example,
impresses an appropriate AC voltage onto the at least one
first line of the first cable. When data are received, the
central subscriber taps off the relevant AC voltage from the
at least one first line of the first cable.

The energy coupling unit can be used to impress a DC
voltage at a predetermined voltage level onto the first line of
the first cable. The AC voltage and the DC voltage may
therefore be impressed onto the first line of the first cable
simultaneously. It is thus possible for the AC voltage to be
modulated onto the DC voltage.

The at least one first subscriber also comprises a signal
coupling unit and at least one energy coupling unit. The
signal coupling unit can be used to tap off or impress an AC
voltage from or onto the at least one first line of the first
cable. In this case, the signal coupling unit is used for
bidirectional communication with the central subscriber at
an AC voltage impressed onto the first line. The energy
coupling unit of the first subscriber can be used to tap off the
DC voltage, which can be impressed onto the first line of the
first cable via the central subscriber, from the at least one
first line of the first cable.

According to at least one disclosed embodiment, the first
DC voltage is a first operating voltage for the first subscriber
or can be transformed into the first operating voltage for the
first subscriber, for example at a voltage transformer, which
may be part of the energy coupling unit of the first sub-
scriber. In addition, the first operating voltage can be applied
to at least one first input of the first subscriber.

In this case, the first DC voltage is a first operating voltage
for the first subscriber or can be transformed into such an
operating voltage. It therefore corresponds to a supply
voltage that is necessary for operating the subscriber, e.g. a
controller, for example a supply voltage of 5 V.

In this case, the first subscriber may have a plurality of
inputs to which voltages at different voltage levels can be
applied. By way of example, the first operating voltage can
be used for supplying power to a microcontroller of the first
subscriber. A second operating voltage can be used for
supplying voltage to memory units of the first subscriber.

Also according to at least one disclosed embodiment, the
first subscriber comprises a signaling unit or the first sub-
scriber has an associated signaling unit, wherein the signal-
ing unit can be used to produce a requirement signal in a
disconnected or sleeping state of the first subscriber. The
requirement signal can be transmitted from the signaling
unit to the central subscriber via at least one line connecting
the first and central subscribers, for example the first line of
the first cable.

A sleep state (sleep mode) denotes an energy-saving state
of the first subscriber. In this case, the first subscriber is
supplied with power such that when it is awoken from the
sleep state it is put into an operating state which is the same
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as the operating state which the first subscriber was in when
this sleep state was activated. This forms the essential
difference in comparison with the disconnected state of the
subscriber. When connected from the disconnected state, the
first subscriber is put into an initial state, which usually does
not correspond to the operating state in which the first
subscriber was disconnected. An energy requirement for the
first subscriber in the disconnected state is also lower than in
the sleep state.

In this case, the requirement signal is used for signaling
a communication requirement of the first subscriber. In a
disconnected state or sleep state, the energy consumption of
the first subscriber is thus reduced in comparison with an
operating or communication state, but no communication
can take place between the central subscriber and the first
subscriber. If the first subscriber needs to communicate in
such a state, the first subscriber needs to be awoken from the
disconnected state or sleep state. According to the disclosed
embodiments, the awakening can also or exclusively be
initiated upon signaling of a communication requirement by
the first subscriber. This so-called reverse waking advanta-
geously allows the network to be operated in the “partial
network mode” in a manner which is simple and, from the
point of view of control logic, uninvolved. In this case, the
term reverse waking comprises awakening or connection
upon signaling of a communication requirement of the first
subscriber.

By way of example, a requirement signal can be produced
when a communication requirement of the first subscriber is
detected. By way of example, a communication requirement
of the first subscriber can be obtained as a result of evalu-
ation of signals from a sensor which is directly associated
with the first subscriber. By way of example, a direct
association can be understood to mean that the sensor is
connected to an input interface of at least the first subscriber
physically, for example at least one line. In this case, the
sensor may be connected directly to the input interface of at
least the first subscriber, i.e. signals from the sensor are
transmitted to the first subscriber directly and not to the first
subscriber via further subscribers, as in the case of a bus
system, for example. The sensor may also be hard wired to
the first subscriber. A direct association can also be under-
stood to mean that the sensor is connected exclusively to the
first subscriber physically, for example at least one line.

In this case, the sensor may also be an operator control
element which can be controlled manually, e.g. by a motor
vehicle driver. By way of example, the sensor may be an
operator control element for an electric window lifter, the
operator control element being physically connected to a
controller for the servomotor for the purpose of adjusting the
window pane. In this case, the controller for the servomotor
is the first subscriber according to the disclosed embodi-
ments. When a motor vehicle driver operates the operator
control element, for example, a communication requirement
of'the first subscriber is detected and therefore a requirement
signal is produced.

The production of a requirement signal as initiated from
an evaluation of signals from a sensor which is directly
associated with the first subscriber advantageously allows
the implementation of reverse waking which is independent
of central logic. In particular, the sensor no longer needs to
be connected to a central control unit, for example the
central subscriber, physically, for example at lines, so that a
communication requirement can be established and the first
subscriber can be awoken. It is therefore advantageously
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possible to dispense with elements for wiring the sensor
associated with the first subscriber to a central logic, for
example a central controller.

In a further disclosed embodiment, the central subscriber
can be used to detect the requirement signal, wherein the
energy coupling unit of the central subscriber can be used to
impress the first DC voltage of the first subscriber at least
onto the first line of the first cable when the requirement
signal is detected. Impressing the first DC voltage of the first
subscriber switches on the latter from a disconnected state or
awakes it from a sleep state. As a further advantage, this
results in the first subscriber being supplied with the first
operating voltage, that is to say being switched on or
awoken, only when the central subscriber detects the
requirement signal.

In the switched-on or awoken state, power for supplying
the first subscriber is transmitted via the same line via which
AC voltage signals for communication or data transmission
between the subscribers are also transmitted. Hence, the first
subscriber advantageously no longer needs to be connected
to an onboard power supply system or connected to the latter
for the purpose of supplying power when the first subscriber
is awoken or switched on. This advantageously means that
switching elements for the electrical connection, particularly
also elements for wiring and/or regulators, of the first
subscriber to the onboard power supply system can be
dispensed with. Particularly when the central subscriber is
connected to further subscribers besides the first subscriber,
a central supply of power to the first and further subscribers
can be provided from the central subscriber. This advanta-
geously allows switching elements for electrically connect-
ing the first and further subscribers to the onboard power
supply system to be dispensed with for the first subscriber
and all further subscribers.

In yet another disclosed embodiment, the signaling unit
can be used to produce a requirement voltage at a predeter-
mined voltage level as a requirement signal, wherein the
energy coupling unit of the first subscriber can be used to
impress the requirement voltage onto at least one line
connecting the first and central subscribers, for example the
first line of the first cable. In particular, the requirement
voltage may be a DC voltage. This advantageously results in
the requirement signal being able to be transmitted via
already existing elements for electrical connection between
the central subscriber and the first subscriber.

In still another disclosed embodiment, the energy cou-
pling unit of the central subscriber can be used to tap off the
requirement voltage from the first line and to apply it to a
detection input of the central subscriber. An evaluation unit
of the central subscriber can be used to evaluate whether the
voltage applied to the detection input exceeds a predeter-
mined voltage level. In addition, the energy coupling unit of
the central subscriber can be used to impress the first DC
voltage onto at least the first line of the first cable when the
voltage applied to the detection input exceeds the predeter-
mined voltage level. This advantageously results in an
easy-to-implement manner of operation for the reverse wak-
ing described above. Particularly by comparing the trans-
mitted requirement voltage with a predetermined voltage
level, it is possible to implement waking or connection
which is more independent of spurious voltages.

In at least disclosed embodiment, a level of the require-
ment voltage is lower than a level of the first operating
voltage for the first subscriber and/or of an operating voltage
for the central subscriber. If a level of the first operating
voltage for the first subscriber is 5 V, for example, a level of
the requirement voltage may be 2 V, for example. If a level
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of the requirement voltage is lower than a level of an
operating voltage for the central subscriber, the requirement
voltage cannot be used to awaken or switch on the central
subscriber and particularly cannot be used to supply power
to the central subscriber. In this case, the central subscriber
thus cannot be supplied with power at the requirement
voltage or a DC voltage transmitted from the first subscriber
to the central subscriber. A level of the requirement voltage
may also be lower than the levels of all the operating
voltages for the first subscriber. This advantageously results
in less power for signaling a communication requirement
needing to be transmitted from the first subscriber to the
central subscriber, which means that the reverse waking is of
energy saving design.

In a further disclosed embodiment, the signaling unit of
the first subscriber comprises at least one switching unit. Via
the switching unit, the signaling unit can be connected to a
voltage source. In this case, the voltage source may be a
battery or a storage battery, the output voltage of which is at
the level of the requirement voltage. The signaling unit may
also additionally comprise at least one voltage transformer,
wherein the voltage transformer can be connected to the
voltage source at the switching unit. In this case, an output
voltage from the voltage source may be higher or lower than
the level of the requirement voltage. In this case, the voltage
source may be the onboard power supply system or the
onboard power supply system battery, for example. The
voltage transformer can be used to convert a level of the
output voltage from the voltage source to the level of the
requirement voltage. The requirement voltage is thus then
applied to at least the first line of the first cable when the
switching unit sets up an electrical connection between the
signaling unit and the voltage source. In this case, the
switching unit can be controlled at a control unit, wherein
the control unit evaluates signals from a sensor, for example,
which is directly associated with the first subscriber. It is
also possible for the switching unit to be directly connected
to the sensor which is directly associated with the first
subscriber. This advantageously results in a requirement
signal being able to be transmitted to the central subscriber
independently of a state of the first subscriber, particularly
independently of a switched-off state or a sleep state of the
first subscriber.

In yet another disclosed embodiment, the energy coupling
unit of the first subscriber comprises at least one voltage
transformer, wherein the at least one voltage transformer can
be used to alter the voltage level of the first operating
voltage. The first operating voltage with the altered voltage
level can be applied to at least one further input of the first
subscriber. If the first subscriber comprises, by way of
example, a first input for supplying power to a microcon-
troller and a second input for supplying power to memory
units, the voltage transformer can be used to transform the
DC voltage tapped off from the first line of the first cable,
which voltage in this case corresponds to the first operating
voltage, such that it can be applied to the second input, as a
result of which it is possible for power for supplying the
memory units likewise to be transmitted via the first line of
the first cable. It goes without saying that the energy
coupling unit of the first subscriber may comprise further
voltage transformers which can be used to transform the
tapped-off DC voltage to a voltage level for further inputs of
the first subscriber.

In still another disclosed embodiment, the first cable
comprises a second line, wherein the energy coupling unit of
the central subscriber can be used to impress a further DC
voltage of the first subscriber onto the second line of the first
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cable. The energy coupling unit of the first subscriber can be
used to tap off the further DC voltage from the second line
of the first cable. The further DC voltage may be a further
operating voltage for the first subscriber or may be able to
be transformed into the further operating voltage, for
example at a voltage transformer, which may be part of the
energy coupling unit of the first subscriber.

In this case, two scenarios are conceivable: in the first
scenario, a voltage level of the further DC voltage is equal
to the voltage level of the first DC voltage, the further DC
voltage likewise being able to be applied to the first input of
the first subscriber. In this scenario, it is advantageously
possible for an identical DC voltage to be transmitted on
both lines. This results in the line cross section being
doubled, which means that it is advantageously possible for
a higher power to be transmitted from the central subscriber
to the first subscriber, particularly to the first input of the first
subscriber.

In a second scenario, the voltage level of the further DC
voltage is different than the voltage level of the first DC
voltage, the further DC voltage in this scenario being able to
be applied as a further operating voltage to a further input of
the first subscriber. This advantageously results in the first
line of the first cable being able to be used for supplying
power to the first input of the first subscriber, for example for
supplying power to a microcontroller of the first subscriber,
with the second line being able to be used for supplying
power to the second input of the first subscriber, for example
for supplying power to memory units of the further sub-
scriber.

It goes without saying that the energy coupling unit of the
first subscriber may comprise at least one further voltage
transformer, wherein the at least one further voltage trans-
former can be used to alter the voltage level of the further
operating voltage, wherein the voltage with the altered
voltage level can be applied to the further input or to the first
input of the first subscriber.

In a further disclosed embodiment, the predetermined
voltage level of the second DC voltage impressed onto the
second line of the first cable corresponds to a ground
potential, wherein the energy coupling unit of the first
subscriber can be used to tap off the second DC voltage from
the second line of the first cable and to apply it to a ground
input of the first subscriber. This advantageously results in
the first subscriber not needing to be connected to a vehicle
ground connection, since an appropriate ground potential is
provided by the central subscriber at the second line of the
first cable.

The lines of the first cable are used primarily for com-
munication between the central subscriber and the first
subscriber. When the first operating voltage is impressed by
the central subscriber onto the first and/or second line of the
first cable, it should be noted that the applied operating
voltage needs to be chosen on the basis of a DC resistance,
a length and a current flow through the first and/or second
line. In particular, a first operating voltage impressed by the
central subscriber should be chosen such that a voltage drop
across the first and/or second line is taken into account.

In this case, the voltage transformer may be an in-phase
regulator as explained above. In particular, the voltage
transformer, particularly the in-phase regulator, can be used
to lower the voltage level of the DC voltage tapped off from
the first line of the first cable.

Disclosed embodiments also provide a method for oper-
ating a network, particularly in a motor vehicle. In this case,
the network is designed in accordance with the disclosed
embodiments of the network which are outlined above. In a
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communication state of the first subscriber, a signal coupling
unit of the central subscriber is used to impress or tap off an
AC voltage onto or from at least one first line of a first cable,
wherein an energy coupling unit of the central subscriber is
used to impress a first DC voltage at a predetermined voltage
level onto the first line of the first cable. In this case, the
communication state denotes an active state of the first
subscriber, which does not correspond to a disconnected
state or a sleep state of the first subscriber. In particular, the
first subscriber is supplied with electric power via at least the
first line of the first cable in the communication state.
According to the disclosed embodiments, the first subscriber
comprises a signaling unit, wherein the signaling unit is used
to produce a requirement signal in a disconnected or sleep-
ing state of the first subscriber when there is a communica-
tion requirement, wherein the requirement signal is trans-
mitted from the signaling unit to the central subscriber via at
least one line connecting the central and first subscribers.

FIG. 1 shows a network 1 according to the disclosed
embodiments. The network 1 comprises a central subscriber
2, which can also be called a gateway. In addition, the
network 1 comprises a first subscriber 3, a second subscriber
4, a third subscriber 5 and a fourth subscriber 6. The central
subscriber 2 is connected to the first subscriber 3 at a first
cable 7. Similarly, the central subscriber 2 is connected to
the subscribers 4, 5, 6 at a second cable 8, a third cable 9 and
a fourth cable 10. The central subscriber 2 therefore serves
as a star point in what is known as a star topology. The
central subscriber 2 comprises a microcontroller 11 having
what is known as an MAC unit (media access control unit)
12. In addition, the central subscriber 2 comprises an Eth-
ernet switch 13 and, for each further subscriber 3, 4, 5, 6
connected to the central subscriber 2, an energy coupling
unit 14, which is in the form of a DC voltage coupler.

A design for a further subscriber 3, 4, 5, 6 is explained by
way of example in the design of the first subscriber 3. The
first subscriber 3 likewise comprises an energy coupling unit
15, which is likewise in the form of a DC voltage coupler.
In addition, the first subscriber 3 comprises a microcon-
troller 16 having an internal MAC unit 17, to which a
physical layer 18 of the network, that is to say of the
Ethernet, is connected. In addition, the first subscriber 3
comprises a controller peripheral area 19 for executing
predetermined applications. The MAC unit 17 of the first
subscriber 3, which MAC unit is contained in the micro-
controller 16, regulates Ethernet communication with the
central subscriber 2.

In the transmission direction, the Ethernet switch 13 of the
central subscriber 2 converts digital signals from the MAC
unit 12 into analog transmission signals and distributes them
over the respective communication paths, which are shown
as cables 7, 8, 9, 10, using what is known as point-to-point
communication. In the subscribers 3, 4, 5, 6, the physical
layer 18 digitizes these analog signals again. The microcon-
troller 11 of the central subscriber 2 has network information
available in it. For this information, it is possible to infer a
communication requirement for the further subscribers 3, 4,
5, 6. On the basis of this network information, the further
subscribers 3, 4, 5, 6 can be specifically switched on or off
as required. This switching-on or switching-off is effected by
connecting or disconnecting a DC voltage that can be
coupled onto the lines 21, 22 (for example see FIG. 4) of the
cables 7, 8, 9, 10 at the energy coupling units 14.

In the connected state of the further subscribers 3, 4, 5, 6,
a DC voltage on which the Ethernet communication has
been superimposed has been impressed onto the lines 21, 22
of'the cables 7, 8, 9, 10. At the receiver, for example the first
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subscriber 3, the DC voltage is isolated from the commu-
nication signal in the energy coupling unit 15. In this case,
the DC voltage is used for supplying power to the micro-
controller 16, with the communication signal (Ethernet
signal) being supplied to the MAC unit 17. When required,
the microcontroller 16 can connect the controller peripheral
area 19 and hence control the input/output interface (I/O
interface) of the first subscriber 3, for example.

In this case, the energy coupling units 14 couple a DC
voltage onto lines 21, 22 of the cables 7, 8, 9, 10, the DC
voltage being provided by a central voltage source 20. In this
case, the impressed DC voltage is used as an operating
voltage for the further subscribers 3, 4, 5, 6 or can be
converted into the required operating voltages. In this con-
text, the first subscriber 3 is shown to require a first operating
voltage at a level of 5V, a second operating voltage at a level
01'3.3 V and a third operating voltage at a level of 1.6 V. The
second subscriber 4 requires a first operating voltage at a
level of 5 V and a second operating voltage at a level of 3.3
V. The third subscriber 5 requires a first operating voltage at
a level of 5 V and a second operating voltage at a level of
1.6 V. The fourth subscriber 6 requires a first operating
voltage at a level of 3.3 V and a second operating voltage at
alevel of 1.6 V. In this case, the energy coupling units 14 of
the central subscriber and/or the energy coupling units 15 of
the further subscribers 3, 4, 5, 6 may comprise voltage
transformers which can be used to, match the voltage
provided by the central voltage source 20 to the required
operating voltages of the further subscribers 3, 4, 5, 6.

It no DC voltage has been impressed onto the lines 21, 22
of the cables 7, 8, 9, 10, the controller peripheral area 19 is
also completely disconnected. In this case, a quiescent
current may be 0 A. Such network management is therefore
advantageously very energy efficient. In this case, central
logic for the network management is integrated in the central
subscriber, which advantageously reduces complexity for
the network management and increases robustness of the
network. Since the combination of active and disconnected
further subscribers 3, 4, 5, 6 can be chosen arbitrarily, it is
therefore advantageously possible to implement any desired
subnetwork mode.

FIG. 2 shows a schematic view of a central subscriber 2.
In this case, particularly the impressing of an AC voltage and
a first DC voltage onto a first line 21 of a first cable 7 by the
central subscriber 2 (see FIG. 1) is shown. In this case, a
signal coupling unit of the central subscriber 2 comprises a
first capacitance C1, a second capacitance C2, a first induc-
tance L1 and a second inductance L2. In this case, the first
capacitance C1 and the first inductance L1 are arranged in
the first line 21 of the first cable 7. In addition, the second
capacitance C2 and the second inductance 1.2 are arranged
in a second line 22 of the first cable 7. The microcontroller
11 and the MAC unit 12 and Ethernet switches 13, which are
not shown in FIG. 2, can be used to impress an AC voltage
onto the first and second lines 21, 22. In this case, the
capacitors C1, C2 are used for decoupling the central
subscriber 2 from a DC voltage which needs to be impressed
onto the first line 21. In this case, the inductances L1, .2 are
used as a common mode choke. This common mode choke
has a plurality of identical, but bifilarly wound, windings
which carry an operating current in opposite senses. The
magnetic fields of the windings in the core of the common
mode choke cancel each other out. In this case, the common
mode choke is used for attenuating spurious emissions
(EMI). The energy coupling unit 14 of the central subscriber
2 comprises an inductance L3, wherein the inductance
L.3—which is used for blocking high frequencies of the AC
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voltage used for communication—can be used to apply a
first DC voltage, for example at a level of 5V, to the first line
21. FIG. 2 shows that the first DC voltage is provided by the
central voltage source 20.

FIG. 3 schematically shows a first subscriber 3. In this
case, a signal coupling unit of the first subscriber 3 com-
prises, in a manner similar to the signal coupling unit of the
central subscriber 2, a first capacitance C3 and a second
capacitance C4 for the signal coupling unit of the first
subscriber 3. In addition, this signal coupling unit comprises
a first inductance .4 and a second inductance L5 for the
signal coupling unit of the first subscriber 3. In this case, the
capacitances C3, C4 and the inductances [.4, L5 exercise the
same functionality as the previously explained capacitances
C1, C2 and inductances 1.1, .2 of the signal coupling unit
of a central subscriber 2. An energy coupling unit 15 of the
first subscriber 3 comprises, inter alia, a coil L6 which is
used to tap off a first DC voltage from the first line 21. This
figure shows that the first DC voltage tapped off in this
manner is applied as a first operating voltage to a first input
23 of the first subscriber 3. In addition, the energy coupling
unit 15 comprises a first in-phase regulator 24 and a second
in-phase regulator 25. The first in-phase regulator 24 is used
to convert the DC voltage impressed onto the first line 21,
which DC voltage corresponds to the first operating voltage,
to a voltage level of 3.3 V and to apply it to a second input
26 of the first subscriber 3. The second in-phase regulator 25
is used to transform a voltage level of the third operating
voltage to a voltage level of 1.3 V and to apply it to a third
input 27 of the first subscriber. Hence, three inputs of the
first subscriber 3 can be supplied with a customized oper-
ating voltage at the DC voltage transmitted via the first line
21.

FIG. 4 shows a schematic interconnection of a central
subscriber 2 and a first subscriber 3, with “reverse waking”
being explained with reference to the circuit shown in FIG.
4. The central subscriber 2 has a detection input 28. The
detection input can be used to tap off a voltage impressed on
a first line 21. In addition, the central subscriber 2 has a
switching output 29. The switching output 29 can be used to
switch a switch 30 which connects a central voltage source
20 to the first line 21 via an inductance [.3. A signaling unit
of the first subscriber 3 has a voltage transformer 31 and a
diode 32. In addition, the signaling unit has a switch 33. The
switch 33 can be used to electrically connect the voltage
transformer 31 to an onboard power supply system 34. In
this case, the voltage transformer 31 transforms the level of
an onboard power supply system voltage at a level of 12V,
for example, to a lower level, e.g. 2.7 V. In addition, what is
known as a forward voltage for the diode 32 at a predeter-
mined level, e.g. 0.7 V, drops across the diode 32. If the
switch 33 is closed, the first line 21 is connected to the
onboard power supply system via the inductance L6, the
diode 32, the voltage transformer 31 and the switch 33. The
voltage transformer 31 and the diode 32 transform the level
of the onboard power supply system voltage down to a level
of a requirement voltage, e.g. 2 V. The requirement voltage
at a level of 2 V is then impressed onto the first line 21. In
this case, the requirement voltage serves as a requirement
signal, the requirement signal being able to be used to
transmit a communication requirement to the central sub-
scriber 2 in a disconnected or sleeping state of the first
subscriber 3. In a sleeping or disconnected state of the first
subscriber 3, the switch 30 is open, i.e. no DC voltage for
supplying power to the first subscriber 3 is impressed onto
the first line 21. Hence, no voltage is impressed on the first
line 21. When the switch 33 of the signaling unit of the first
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subscriber 3 is closed, the requirement voltage at the pre-
determined voltage level is impressed onto the first line 21.
The detection input 28 of the central subscriber 2 is used to
tap off this requirement voltage from the first line 21 via the
inductance [.3. An evaluation unit, not shown, which may be
integrated in the microcontroller 11 of the central subscriber
1, for example, is used to evaluate whether the voltage
applied to the detection input 28 exceeds a predetermined
voltage level, particularly the predetermined voltage level of
the requirement voltage. If the voltage applied to the detec-
tion input 28 does exceed the predetermined voltage level,
the switching output 29 is used to control the switch 30 such
that it is closed and the central voltage source 20 is coupled
to the first subscriber 3 via the inductance L.3. This impresses
a first DC voltage onto the first line 21 and supplies the first
subscriber 3 with an operating voltage. At the same time, the
switch 33 can be opened again.

FIG. 5 shows a schematic block diagram of the supply of
voltage to a first subscriber 3 at a first and a second line 21,
22 of a first cable 7 (see FIG. 1). In this case, the first
subscriber 3 is designed as shown in FIG. 3. In addition,
however, the first input 23 of the first subscriber 3 and also
the first and second in-phase regulators 24, 25 are clectri-
cally connected to the second line 22 of the first cable 7 at
an inductance L7. The second line 22 can also have a second
DC voltage at the same voltage level as that of the first DC
voltage impressed onto it at an energy coupling unit 14 of a
central subscriber 2 (see FIG. 1). This advantageously
results in the conductor cross section being coupled, since a
current for supplying power to the first subscriber 3 can also
flow to the first subscriber 3 via the second line 22 in
addition to the first line 21.

FIG. 6 shows a supply of voltage to a first input of a first
subscriber 3 via a first line 21 and also a supply of voltage
to a second and a third input 26, 27 at a lower voltage level
at a second line 22. In this case, the figure shows that, by
way of example, the energy coupling unit 14 of a central
subscriber 2 (see FIG. 1) is used to impress a first DC
voltage, e.g. at a level of 5 V, which corresponds to a first
operating voltage, onto the first line 21. This voltage is
tapped off from the first line 21 via an inductance 1.6 and is
applied to a first input 23 of the first subscriber 3. The energy
coupling unit 14 or a further energy coupling unit of the
central subscriber 2 is used to impress a second DC voltage,
which is lower than the first DC voltage and corresponds to
a second operating voltage, onto the second line 22. This
voltage is tapped off from the second line 22 via an induc-
tance L7 and is applied to a second input 26 of the first
subscriber. An in-phase regulator 36 can be used to trans-
form the second operating voltage tapped off from the
second line 22 to a voltage level that is lower in comparison
with this second operating voltage and to apply it to a third
input 27 of the first subscriber 3.

In contrast to FIG. 6, FIG. 7 shows that the first operating
voltage at a level of 5V is applied firstly to the first input 23
of' the first subscriber 3 and, via a first in-phase regulator 24,
to a second input 26 of the first subscriber 3. A second
operating voltage, which is lower in comparison with the
first operating voltage, for example at a level of 1.3 V, is
impressed as a second DC voltage onto a second line 22 of
the first cable 7 shown in FIG. 1. An inductance L7 is used
to tap off the second DC voltage from the second line 22 and
to apply it to a third input 27 of the first subscriber 3.
Advantageously, the second operating voltage tapped off
from the second line 22 is used as a preservation voltage for
registers or memory states. Hence, in the disclosed embodi-
ment as shown in FIG. 7, it is advantageously possible to
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disconnect the first operating voltage for the first and second
inputs 23, 26 of the first subscriber 3 and then just to use the
second line 22 to provide the second operating voltage. In
this way, the information stored in the processors or memory
can be preserved. This can also be called a “freeze state”. In
such a case, the first subscriber 3 can quickly be put back
into its previous state (state at disconnection or falling
asleep) when the first DC voltage at a level of 5 V is
connected. It would therefore be possible to dispense with
time-consuming booting or initialization.

In contrast to FIG. 6 and FIG. 7, FIG. 8 shows that a
second line 22 is used to impress a second DC voltage of 0
V, i.e. the second line 22 is at a ground potential, particularly
a potential of a vehicle ground. An inductance L8 can be
used to tap off this ground potential from the second line 22
and to apply it to a ground input 35 of a first subscriber 3.
This advantageously allows the operation of a first sub-
scriber 3 without a separate connection to a vehicle ground.

LIST OF REFERENCE SYMBOLS

1 Network

2 Central subscriber

3 First subscriber

4 Second subscriber

5 Third subscriber

6 Fourth subscriber

7 First cable

8 Second cable

9 Third cable

10 Fourth cable

11 Microcontroller

12 MAC unit

13 Ethernet switch

14 Energy coupling unit
15 Energy coupling unit
16 Microcontroller

17 MAC unit

18 Physical layer

19 Controller peripheral area
20 Central supply voltage
21 First line

22 Second line

23 First input

24 First in-phase regulator
25 Second in-phase regulator
26 Second input

27 Third input

28 Detection input

29 Switching output

30 Switch

31 Voltage transformer
32 Diode

33 Switch

34 Onboard power supply system voltage
35 Ground input

36 In-phase regulator

C1 First capacitance

C2 Second capacitance
C3 First capacitance

C4 Second capacitance
L1 First inductance

L2 Second inductance

L3 Inductance

L4 First inductance

L5 Second inductance

L6 Inductance
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L7 Inductance
L8 Inductance
The invention claimed is:
1. A network in a motor vehicle, the network comprising:
a central subscriber and at least one first subscriber,
wherein the central subscriber and the at least one first
subscriber are connected by at least one first cable,

wherein the central subscriber comprises at least one
signal coupling unit and at least one energy coupling
unit,

wherein the at least one signal coupling unit impresses or

taps off an AC voltage onto or from at least one first line
of the first cable,

wherein the at least one energy coupling unit impresses a

DC voltage at a predetermined voltage level onto the at
least one first line of the first cable,

wherein the at least one first subscriber comprises at least

one signal coupling unit and at least one energy cou-
pling unit,
wherein the at least one signal coupling unit of the at least
one first subscriber taps off or impresses an AC voltage
from or onto the at least one first line of the first cable,

wherein the at least one energy coupling unit of the at least
one first subscriber taps off the DC voltage from the at
least one first line of the first cable,

wherein the DC voltage is a first operating voltage for the

at least one first subscriber or is transformed into the
first operating voltage for the at least one first sub-
scriber,

wherein the first operating voltage is applied to at least

one first input of the at least one first subscriber,

wherein the at least one first subscriber comprises a

signaling unit or the at least one first subscriber has an
associated signaling unit,

wherein the signaling unit can be used to produce a

requirement signal in a disconnected or sleeping state
of the at least one first subscriber, wherein the require-
ment signal can be transmitted from the signaling unit
to the central subscriber via at least one line connecting
the first and central subscribers.

2. The network of claim 1, wherein the central subscriber
can be used to detect the requirement signal, wherein the
energy coupling unit of the central subscriber can be used to
impress the DC voltage onto the at least one first line of the
first cable when the requirement signal is detected.

3. The network of claim 1, wherein the signaling unit can
be used to produce a requirement voltage at a predetermined
voltage level as a requirement signal, wherein the energy
coupling unit of the at least one first subscriber can be used
to impress the requirement voltage onto a line connecting
the first and central subscribers.

4. The network of claim 3, wherein the at least one energy
coupling unit of the central subscriber taps off the require-
ment voltage from the at least one first line and applies the
requirement voltage to a detection input of the central
subscriber,

wherein an evaluation unit of the central subscriber is

used to evaluate whether the voltage applied to the
detection input exceeds a predetermined voltage level,
and

wherein the energy coupling unit of the central subscriber

is used to impress the DC voltage onto the at least one
first line of the first cable when the voltage applied to
the detection input exceeds the predetermined voltage
level.

5. The network of claim 3, wherein a level of the
requirement voltage is lower than a level of the first oper-
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ating voltage for the at least one first subscriber and/or of an
operating voltage for the central subscriber.

6. The network of claim 3, wherein the signaling unit of
the at least one first subscriber comprises at least one
switching unit, and

wherein the signaling unit can be connected to a voltage

source by the at least one switching unit.
7. The network of claim 1, wherein the at least one energy
coupling unit of the at least one first subscriber comprises at
least one voltage transformer,
wherein the at least one voltage transformer is used to
alter the voltage level of the first operating voltage, and

wherein the first operating voltage with the altered voltage
level is applied to a second input of the at least one first
subscriber.

8. The network of claim 1, wherein the first cable com-
prises a second line,

wherein the at least one energy coupling unit of the central

subscriber is used to impress a second DC voltage of
the at least one first subscriber onto the second line of
the first cable,

wherein the at least one energy coupling unit of the first

subscriber is used to tap off the second DC voltage from
the second line of the first cable,
wherein the second DC voltage is a second operating
voltage for the at least one first subscriber or is trans-
formed into the second operating voltage, and

wherein a voltage level of the second operating voltage is
equal to the voltage level of the first operating voltage,
and the second operating voltage is applied to the at
least one first input of the at least one first subscriber,
or the voltage level of the second operating voltage is
different than the voltage level of the first operating
voltage, and the second operating voltage is applied to
a second input of the at least one first subscriber.

9. The network of claim 8, wherein the predetermined
voltage level of the voltage impressed onto the second line
corresponds to a ground potential,

wherein the at least one energy coupling unit of the at least

one first subscriber is used to tap off the DC voltage
from the second line of the first cable and to apply the
second DC voltage from the second line to a ground
input of the at least one first subscriber.

10. A method for operating a network in a motor vehicle
wherein the network comprises a central subscriber and at
least one first subscriber, the method comprising:

connecting the central subscriber and the at least one first

subscriber by at least one first cable, wherein the central
subscriber comprises at least one signal coupling unit
and at least one energy coupling unit;

using, in a communication state of the at least one first

subscriber, the at least one signal coupling unit to
impress or tap off an AC voltage onto or from at least
one first line of the at least one first cable;

using the at least one energy coupling unit to impress a

DC voltage at a predetermined voltage level onto the at
least one first line of the at least one first cable, wherein
the at least one first subscriber comprises at least one
signal coupling unit and at least one energy coupling
unit;

using the at least one signal coupling unit of the at least

one first subscriber to tap off or impress an AC voltage
from or onto the at least one first line of the at least one
first cable;

using the at least one energy coupling unit of the at least

one first subscriber to tap off the DC voltage from the
at least one first line of the at least one first cable and
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to apply the DC voltage from the at least one first line
of the at least one first cable to at least one first input
of the at least one first subscriber, wherein the DC
voltage is a first operating voltage for the at least one
first subscriber,

wherein the at least one first subscriber comprises a

signaling unit or the at least one first subscriber has an
associated signaling unit, and the method further com-
prises using the signaling unit to produce a requirement
signal in a disconnected or sleeping state of the at least
one first subscriber and transmitting the requirement
signal from the signaling unit to the central subscriber
via at least one line connecting the first and central
subscribers.

11. The method of claim 10, wherein the central sub-
scriber is used to detect the requirement signal, wherein the
energy coupling unit of the central subscriber is used to
impress the DC voltage onto the at least one first line of the
first cable when the requirement signal is detected.

12. The method of claim 10, wherein the signaling unit is
used to produce a requirement voltage at a predetermined
voltage level as a requirement signal, wherein the energy
coupling unit of the at least one first subscriber is used to
impress the requirement voltage onto a line connecting the
first and central subscribers.

13. The method of claim 12, wherein the at least one
energy coupling unit of the central subscriber taps off the
requirement voltage from the at least one first line and
applies the requirement voltage to a detection input of the
central subscriber,

wherein an evaluation unit of the central subscriber is

used to evaluate whether the voltage applied to the
detection input exceeds a predetermined voltage level,
and

wherein the energy coupling unit of the central subscriber

is used to impress the DC voltage onto the at least one
first line of the first cable when the voltage applied to
the detection input exceeds the predetermined voltage
level.

14. The method of claim 12, wherein a level of the
requirement voltage is lower than a level of the first oper-
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ating voltage for the at least one first subscriber and/or of an
operating voltage for the central subscriber.

15. The method of claim 12, wherein the signaling unit of
the at least one first subscriber comprises at least one
switching unit, and wherein the signaling unit is connected
to a voltage source by the at least one switching unit.

16. The method of claim 10, wherein the at least one
energy coupling unit of the at least one first subscriber
comprises at least one voltage transformer, wherein the at
least one voltage transformer is used to alter the voltage
level of the first operating voltage, and wherein the first
operating voltage with the altered voltage level is applied to
a second input of the at least one first subscriber.

17. The method of claim 10, wherein the first cable
comprises a second line, wherein the at least one energy
coupling unit of the central subscriber is used to impress a
second DC voltage of the at least one first subscriber onto
the second line of the first cable, wherein the at least one
energy coupling unit of the first subscriber is used to tap off
the second DC voltage from the second line of the first cable,
wherein the second DC voltage is a second operating voltage
for the at least one first subscriber or is transformed into the
second operating voltage, and wherein a voltage level of the
second operating voltage is equal to the voltage level of the
first operating voltage, and the second operating voltage is
applied to the at least one first input of the at least one first
subscriber, or the voltage level of the second operating
voltage is different than the voltage level of the first oper-
ating voltage, and the second operating voltage is applied to
a second input of the at least one first subscriber.

18. The method of claim 17, wherein the predetermined
voltage level of the voltage impressed onto the second line
corresponds to a ground potential,

wherein the at least one energy coupling unit of the at least

one first subscriber is used to tap off the DC voltage
from the second line of the first cable and to apply the
second DC voltage from the second line to a ground
input of the at least one first subscriber.
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